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THE STATE UNIVERSITY OF IOWA—‘‘PEARL OF 
THE PRAIRIES.”’ 


BY FLOYD A. NAGLER, 


Assoe. Prof. of Mechanics and Hydraulics, 
AND 


CHARLES G. LAIRD, 


University News Editor. 


Like a great gray pearl the State University of Iowa adorns 
the banks of the lustrous Iowa river, Like a pearl it has 
grown. Nearly eighty years ago the Old Stone Capitol of the 
state of Iowa was here dedicated to the cause of higher learn- 
ing and became the nucleus in a water muscle to be coated and 
enlarged each year with the finest that these rich prairies 
afford. 

Statehood came to Iowa in 1846 and the first General Assem- 
bly, affixing the date of February 25, 1847, to their act, es- 
tablished ‘‘The State University of Iowa,-with such branches 
as the public convenience may hereinafter demand, for the pro- 
motion of literature, the arts and sciences, as may be author- 
ized by the terms of the grant.’’ The ‘‘grant’’ referred to 
was the 46,000 acres of land made available through the na- 
tional government, and to this was added the building in 
which the act was passed together with the surrounding land. 
This structure is perhaps the most nearly perfect architec- 
turally of any in Iowa and is the birthplace of early state and 
territorial documents. 

When members of the Society come here for their annual 
convention this year, they will find this stately old building 
a thing of beauty, done in a type seldom found in the prairie 
states. It is thought to be the work of Father Mezzuchelli, 
a priest of that time, who was devoted to the study of classic 
Greek structures, and from their inspiration drafted the state 
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462 THE STATE UNIVERSITY OF IOWA. 


house. Aesthetic critics, to-day, give his conception the very 
highest praise. The building was done in limestone, which 
was quarried seven miles up the river and floated to the foot of 
the bluff on which the state house was to stand, while pioneer 
hands built with this stone the first structure on any such 





AEROPLANE VIEW OF THE IOWA RIVER AND UNIVERSITY CAMPUS. 


pretensions west of the Mississippi River. 

It has always been the center of sentiment and tradition, 
being the chief inspiration of the university hymn, which 
begins: 


Oh, Iowa, calm and secure on thy hill, 
Looking down on the river below, 

With a dignity born of the dominant will 
Of the men who have lived long ago. 
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At present, as the business home of President Walter A. Jes- 
sup and the executive deans, it is the actual as well as theoret- 
ical center of the university. 
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ENGINEERING BUILDING, THE HoME or W. S. U. IL. 


The tale of a pearl’s growth would be a story of slow and 
meticulous building, with the volume of each annual enlarge- 
ment increasing with the square of the diameter of the pearl. 
Just so it has been with the growth of faculty, physical equip- 
ment and student body of the State University of lowa. From 
a very humble beginning the University has enlarged at 
steadily increasing rate until its present physical plant pro- 
vides for the instruction of a student registration of more than 
8,000 divided into many professions and departments of spe- 
cialization. 

Symmetrically placed about the old state house and on the 
old state house grounds—now known as Old Capitol Campus— 
are four buildings made of Bedford stone. The first to be 
built was the Hall of Liberal Arts, in which the departments 
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464 THE STATE UNIVERSITY OF IOWA. 
of letters and their special libraries are located. The Hall 
of Natural Science is the counterpart of the Hall of Liberal 
Arts and is devoted to the laboratories and museums of the de- 
partment zoology. Temporarily, this building also houses 
part of the general library. One exhibit in the bird museum 
which has attracted nation-wide interest is the cycloramic rep- 
resentation of the famous albatross rookeries of the Laysan 
Island. The background is a painting 138 feet long, and in 
the foreground are over 200 specimens which were collected by 





BROADCASTING Strupio oF W. S. U. I. 


an expedition sent out by the university in 1911. The Physics 
Building which was the third of this group to be constructed 
contains the laboratories, lecture rooms and offices of the de- 
partment of physics, mathematics and electrical engineering. 
University Hall, the newest of this imposing group of build- 
ings, houses several of the departments of the colleges of com- 
merce, education and liberal arts as well as some of the busi- 
ness offices of the university. 
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Pioneer prairie life did not make an immediate demand for 
an engineering college, but there was early agitation for ap- 
plied scientific training, and in 1873 such courses were ini- 
tiated. In 1876 a separate department was established for 
the teaching of. engineering subjects and in 1905 after Dean 
William G. Raymond came to the university faculty, the 
College of Applied Science was established in the first unit 
of its own new building. The addition of the second unit in 
1908 completed the main engineering building as it exists to- 
day. This structure was designed so as to be adapted to in- 

















THE HypRAULICS LABORATORY. 


struction of a more personal sort than is usually given. The 
rooms do not allow working space for classes of more than 
twenty students, but they are more than class rooms. Be- 
sides the usual facilities of blackboards, instructor’s desk and 
recitation chairs, each student is provided with his own office 
space including desk and drafting table, which remains his for 
study at any time throughout the academic year. The build- 
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ing can only accommodate three hundred students in this com- 
modious manner, and it has been necessary to provide the 
instructional facilities for advanced students in electrical and 
chemical engineering nearer to their own laboratories in the 
Physics and Chemistry buildings. Two 125-ft. steel towers 
on the roof of the Engineering building indicate that this 
structure is also the home of W. S. U. I., a Class B broadcast- 
ing station of 500 watts power, from which daily programs are 
broadcast by the university. The engineering shops and the 
steam, mechanical, electrical, hydraulics and materials labora- 
tories are all accommodated in buildings which are adjacent 
to the main engineering hall. 

One of the largest assets of the engineering college has been 
due to the location of the university on the banks of the Iowa 
river, a stream with an average flow of 1,500 second feet drain- 
ing 3,140 square miles of land. This river, in itself, affords an 
inexhaustible laboratory of hydraulics, but through the gift 
of an old water power right, it was possible for the university 
to build a dam across the river on university grounds, provid- 
ing a nine foot head for the development of power and for 
laboratory experimentation. The hydro-electric plant was 
built at the east end of the dam in 1906. A 51-inch ‘‘New 
Smith ’’ reaction turbine directly connected to a 150 k. v. a. 
generator furnishes the university with almost 1,000,000 K. 
W. H. of electric current annually, besides affording an excel- 
lent unit for laboratory tests and demonstration. In 1920 a 
large laboratory for research work in hydraulics was con- 
structed at the west end of the dam and has since been the 
scene of extensive investigations on the hydraulic jump, pipe 
friction, culverts and models of dams. Included in the river 
laboratory equipment are a cable rating station and recording 
river gages of various types. 

The university is at present engaged in a program of ex- 
pansion of its physical equipment which has been unequalled 
in its history. The fact that the cubic feet of building space 
to be heated, lighted and supplied with power will in three 
years be more than doubled has necessitated the construction 
of a new central power and heating plant. 
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AEROPLANE VIEW OF THE QUADRANGLE AND ARMORY. 





THE STATE UNIVERSITY OF IOWA. 471 


The most extensive development now in progress is the erec- 
tion of new university hospitals and medical laboratories on 
the west bluff of the river at a total cost of more than $4,500, 
000. A generous gift of the Rockerfeller Foundation and the 
General Education Board supplemented by state appropria- 
tion has made this expansion possible. One of the buildings 
on the new medical campus, called the Children’s Hospital, 
has been completed for a number of years and has attracted 
national interest because of the work being done in the correc- 
tion and straightening of the bodies of crippled children. 





QUADRANGLE LOUNGE. 


In common with other large educational institutions, Iowa 
is witnessing a large growth in the facilities devoted to athletics 
and physical training. The Iowa stadium, built mostly of 
steel, is the work of Prof. B. J. Lambert, Head of the Civil 
Engineering Department. Almost 200 acres of the west side 
campus have been set aside as a university playground, and a 
portion of this has been in use for two years as a university 
golf course. The greater part of this tract, known as Finkbine 
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CHILDREN ’s HOSPITAL. 
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Field, was a gift from W. O. and E. C. Finkbine, of Des 
Moines, Alumni of the University. There is now being erected 
a large field house with ample room to accommodate within 
its walls 12,000 spectators at a basketball or even a football 
game. Other portions of the immense structure will house a 
large swimming pool, hand ball and tennis courts, and a 
gymnasium. 

As rapidly as possible the university is constructing dormi- 
tories for its men and women. Those who attend the 1926 
S. P. E. E. convention unaccompanied by their families may 
be accommodated in the largest of these dormitories, known 
as the ‘‘Quadrangle.’’ There are sufficient rooms in this large 
dormitory to accommodate 700 students with study rooms, 
showers, and comfortable and attractive lounges. 

The Iowa Memorial Union around which the student life 
centers has just dedicated the first unit of its million dollar 
building on the east bank of the Iowa River. In the second 
unit of this building now under construction, space has been 
acquired for the exclusive use of the faculty club. Many 
faculty groups gather for lunch or dinner in the present unit 
designed primarily for student use; and among these events 
are the regular Thursday noon luncheons of the faculty of the 
college of applied science. 

With the university as its center, Iowa City has grown to 
be preéminently a city of homes. The university is its main 
business enterprise, and most of its resident population of 
15,000 people are directly or indirectly engaged in making of 
their city a beautiful, prosperous and wholesome university 
town. 

For automoble tourists the city has provided a well shaded 
camp in a portion of a beautiful and commodious city park. 
Iowa City is located on the White Way-No. 7 highway connect- 
ing Detroit with Denver, and is but 28 miles south of the Lin- 
eoln highway as it passes through Cedar Rapids. The main 
line of the Chicago, Rock Island and Pacific railroad between 
Chicago and Denver passes through Iowa City, and makes con- 
nections with north and south roads at Davenport, West Liberty 
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and Des Moines. Hourly electric service is maintained be- 
tween Iowa City and Cedar Rapids where connections may be 
made with the Chicago and Northwestern and other railroads. 

Iowa City is not a summer resort, although the university 
summer school draws a student registration of more than 
3,000. There are no lofty mountain peaks, placid waters of 
beautiful lakes or gigantic commercial enterprises to entice the 
members of the Society to Iowa City. But the university 
in itself hopes to more than compensate for these deficiencies 
by the extension of an extraordinary cordiality to all who may 
attend the convention this year. 








-_ eS eh ee ae | ee ae 





IOWA PLACEMENT EXAMINATIONS, FALL OF 1925, 
PRELIMINARY REPORT. 


GEORGE D. STODDARD, 


University of Iowa. 


The purpose and scope of the Iowa Placement Examinations 
together with the results obtained with the trial edition of 1924 
have been previously set forth in this JourNAL.* A complete 
report of the construction and behavior of the trial series is 
now in press and will appear shortly in the University of Iowa 
Studies in Education, published by the Extension Division, 
University of Iowa. 

The purpose of the present report is to indicate the perform- 
ance of codperating colleges in the revised series of the lowa 
Placement Examinations. The majority of these colleges are 
enlisted in the project as a part of the investigation of engi- 
neering education which the Society for the Promotion of 
Engineering Education is conducting, and it is only through 
the work of the Society that this report is made! possible. 

In making comparisons in the tables which follow several 
points should be kept in mind. In the Training Examinations 
especially the influence of several weeks attendance at college 
will tend to produce higher scores. Again the type of college 
introduces variables. Technical institutes may be expected 
to place higher in certain subjects which their incoming stu- 
dents are presumably well prepared. Since the number of 
cases varies from college to college greater weight should be 
attached to the larger numbers of cases: these averages will be 
more stable, more likely to represent a good sampling. Should 
additional averages be computed, say for September testing, 
the means should of course be weighted. 

The column headed ‘‘Upper Quartile’’ gives the score above 
which are 25 per cent. of the group tested. Similarly ‘‘ Lower 


*G. D. Stoddard, ‘‘Iowa Placement Examinations,’’ J. Ene. Epvc., 
September, 1925. 
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Quartile’’ gives the score below which are 25 per cent. of the 
group tested. They give a good indication of the amount of 
spread of the scores. Subtracting the lower quartile from 
the upper gives the range of the middle half of the scores. 
Where this figure is comparatively large it indicates a relative 
heterogeneity of ability among students taking the test. 
Where the mean and the median do not closely agree one may 
expect unevenness in the distribution, such as a piling up 
of scores at one end. This would be brought to light by a 
graphical representation. 

Additional scores in French Training and Spanish Training 
are especially desired. Scores reported for all tests total 
19,387, and the norms given should be considered fairly reli- 
able except for French and Spanish. Separate scores for 
each of the four parts of the examinations have been submit- 
ted in sufficient numbers to enable the compilation of standards 
for all tests except Foreign Language Aptitude, French 
Training, and Spanish Training. 

A number of institutions reported individual item counts, 
i.e., the number of times each item was right, wrong, or 
omitted, for the various tests. This was in every case a most 
laborious task, but the exact knowledge made available about 
the difficulty and general acceptability of the many hundreds 
of items will prove invaluable. Corrections and improvements 
will be undertaken by the authors in accordance with these 
findings and the results of first semester prediction. The 
item counts are adequate except for the three foreign language 
examinations. 

Coéperating colleges have been recently requested to submit 
semester grades for students included in the Placement Ex- 
aminations reports. At the same time any further informa- 
tion about these students, such as scores in intelligence 
examinations or standard educational tests, will be of value. 
It is hoped that the response will be as whole-hearted as it has 
been thus far. Adequate validation through voluntary co- 
operation on the part of test-users will enable this series of 
examinations to continue its development on a non-commercial 
basis and to increasingly be of service in problems of student 
personnel. 
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Iowa PLACEMENT EXAMINATIONS, Fauu or 1925.* 














TABLE I. 
Cuemistry APTITUDE, CA-1, REVISED. 
Upper] Lower 
Name of College. Date Given. Num- Mean. Me- Quar- | Quar- 
ber. dian. tile, | tile. 
U. of California. ......... October 640} 65.42] 67.22) 78.16) 54.08 
Case School of Applied 
SN Sais. 56:00 ou whee September 23 182} 73.74| 76.59] 84.82) 64.41 
U..of Cimeinmati........: November 9 76} 39.08] 40.28] 45.18) 34.33 
Earlham College......... September 21 64| 52.66) 52.89] 63.50} 40.50 
Eureka College.......... September 18 32] 42.97) 43.61] 49.17] 34.17 
Graceland College........ October 28| 66.43] 67.32} 82.14) 57.38 
Greensboro College....... September 11 80} 34.88] 32.95] 43.21] 24.00 
ef Saeco, September 356] 47.46] 46.79] 58.59) 34.92 
Kansas State Agric. Col- 
asa ee sda edesne October 1 85| 59.78] 60.46] 71.38] 44.75 
U. of Minnesota......... September 26 335] 67.42] 68.58] 78.94) 56.58 
Missouri School of Mines. .|/September 18 124} 58.87] 60.92] 69.17} 48.06 
Missouri Wesleyan College. 38] 48.55} 45.83] 63.00] 36.25 
Montana State Coll....... September 24 116] 64.48] 64.00} 73.13) 55.58 
U. of N. Carolina........ October 19 70| 63.00) 64.64] 76.72} 48.33 
Nice IR 5 i. <4 a ociaeces October 9 189} 55.10) 53.38} 69.66) 43.01 
So eee October 31 65| 77.31| 79.46] 87.84] 67.66 
Santa Barbara, Calif., T. C.|September 16} 69.38} 75.00} 82.50} 60.00 
Utah Agric. Coll.......... October 29 123] 44.92] 44.22) 56.53) 31.42 
U. of Washington........ October 2 144] 70.28} 71.20} 85.50} 60.40 
ComPpos!ITE oF ALL CoLuEGEs (17) 2,038] 58.16] 58.57) 73.33) 43.11 




















* This report includes the scores obtained from all institutions which 
have submitted results up to January 18, 1926. The composite norms are 
based on all colleges except University of California, Kansas State 
Agricultural College, University of Nebraska, and Tufts College. The 
latter colleges, together with all others which report scores within the 
next few weeks, will be included in a new composite report which will 
be available as soon as correlations have been obtained with first 
semester grades. 
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CHEMISTRY TRAINING, CT-1, REVISED. 






































Upper| Lower 
Name of College. Date Given. Num- Mean. Me- Quar- | Quar- 
ber. dian. tile. | tile. 
Inst. of Brooklyn........ September 21 61] 84.50} 79.08] 99.19} 64.14 
Case School of Applied 

I od Nive ks a cared September 23 182} 89.28} 89.96} 114.50} 63.11 
U. of Cincinnati......... November 9 77| 94.36] 99.15) 119.15} 79.05 
Earlham College. ........|September 22 23] 63.20) 55.75} 82.00} 44.08 
Greensboro College....... September 25 10} 31.50} 29.17] 37.00] 17.84 
Univ. of Iowa............ September 77| 54.73) 49.00} 69.25} 37.19 
Kansas State Agric. Col- 

NS phlei aeaabeg « October 8 88] 44.39] 39.05] 56.17} 28.59 
U. of Minnesota.........|September 26 337} 65.45] 62.34] 89.40] 38.11 
Montana State Coll....... September 25 66] 47.05) 45.42) 54.75) 37.19 
U. of N. Carolina........ October 19 30} 66.50] 65.00] 83.30} 50.00 
Rutgers University....... October 30 67| 90.32} 94.50] 116.00] 82.67 
Santa Barbara, Calif., T. C.|September 16| 70.13} 64.50} 79.50} 47.50 
Utah Agric. Coll.......... October 29 68} 67.15} 63.79} 85.50] 50.17 
U. of Washington. .......|October 2 142} 69.71] 73.80] 94.30] 39.00 

ComPos!TE oF ALL CoLLEGES (13) 1,140} 72.97| 70.76) 97.18) 46.54 

EneuisoH AptirupE, EA-1, Revisep. 
Upper} Lower 
Name of College. Date Given. | Num-| Mean.| Me | Quar-| Quar- 
ber. dian. tile. tile. 
U. of Apleamaes: ::. 2.5.56 September 95] 42.21) 42.00] 48.58) 35.65 
Inst. of Brooklyn......... September 24 90} 37.22} 38.03] 44.33] 30.00 
Case School of Applied 

ES ee eee September 23 180} 39.89} 41.37] 47.13] 34.11 
Cap Cees. 5.55556 eo .es September 10 191] 35.24} 35.75} 41.22] 29.42 
Graceland College........ October 2 86] 38.72] 39.58] 42.90} 31.63 
Univ. of Towa... .....3< September 1,030] 38.25] 38.09] 44.85} 31.51 
Kansas State Agric. Col- 

Ry ad 0 yah ee ideas October 1 90} 33.89} 36.25) 43.75] 26.25 
Mason City Jr. Coll.......|September 53] 38.04] 37.72] 44.38] 31.63 
U. of Minnesota........../September 28 332] 41.34] 41.63] 47.58] 35.69 
Missouri School of Mines. .|September 25 119} 44.75) 44.93] 50.06) 39.58 
Mt. Holyoke Coll.........|October 155} 52.90] 53.51] 56.91} 49.00 
Mt. Holyoke Coll......... November 15 37| 54.19] 54.25] 58.88} 49.89 
U. of Netwaska........... October 200} 37.72) 38.01] 44.25} 32.50 
U. of N. Carolina.........|October 27 71| 33.67] 32.09] 38.28) 26.09 
Rockford College......... October 1 176| 43.44] 43.66} 49.33] 37.78 
Pacific University........ September 21 91] 36.53] 36.75] 44.18] 28.78 
Penn College, Oskaloosa. ..|September 10 124] 42.54] 43.18] 49.44) 36.73 
Rutgers Univ............ November 4 74| 46.28] 47.93] 51.96) 40.56 
Univ. of Virginia......... October 30 29} 39.31] 40.75] 46.13] 33.38 
Washington & Lee........|October 9 29| 37.09] 37.00) 44.25] 30.67 

ComPosiTE oF ALL CoLLEGEs (17) 2,710] 40.15] 40.35) 47.22) 33.27 
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Upper| Lower 
Name of College. Date Given. Num- Mean. Me- Quar- | Quar- 
ber. dian. | tile. | tile. 
U. of Arkansas........... September 94) 75.99) 71.64) 108.25] 52.00 
Inst. of Brooklyn......... September 24 90} 80.83] 81.81] 105.13} 57.00 
Case School of Applied 

| RRR Opp September 24 184] 93.09] 92.98) 116.17] 71.00 
Ce GR 65 és bees September 10 191] 42.51] 42.65} 50.49] 34.94 
U. of Colorado........... October 15 189} 90.00} 90.80] 110.96) 66.71 
Graceland College........ October 2 83] 61.72] 62.74) 66.41] 45.71 
Gustavus Adolphus....... November 5 141} 98.83] 97.17] 124.19] 72.78 
Univ. of Towa... .....666% September 1,021] 87.46} 86.04] 109.91) 61.89 
Kansas State Agric. Col- 

eo eee ee 7 October 8 86) 69.38] 65.50] 82.00} 52.72 
Mason City Jr. Coll....... September 53] 86.01) 83.07) 114.08} 50.75 
U. of Minnesota..........|September 28 336} 94.44) 92.74] 119.50} 71.08 
Missouri School of Mines. .|September 29 117} 79.97] 80.75} 103.82) 54.33 
Mt. Holyoke Coll......... October 15 80} 145.38] 151.88] 161.85) 130.92 
Mt. Holyoke Coll......... November 15 37} 150.18] 148.00} 162.94] 138.56 
U. of Nebraska.......... October 200} 86.30] 81.32] 107.36} 53.59 
U. of N. Carolina........ September 15 64) 65.59] 59.50] 84.50) 39.50 
Penn College, Oskaloosa. ..|September 10 78} 146.42] 148.67] 162.00} 131.00 
Rockford College......... September 29 170} 116.03] 123.79] 139.40} 47.83 
Rutgers Ufiiv............ November 2 75} 108.90} 109.95} 126.38] 90.44 
Washington & Lee........ October 12 28] 79.75| 79.10) 103.83] 57.17 

ComPosiTe oF ALL CoLLEGES (17) 3,030} 90.27} 87.81] 118.54} 60.02 

Forzicn LaneuaGce AptitupE, FA-1, Revisep. 
Upper] Lower 
Name of College. Date Given. | NU™-| Mean.| Me- Quar- | Quar- 
ber. dian. tile. tile. 
Brooklyn Inst............ September 29 15} 86.00} 81.17| 100.75] 73.00 
Case School of Applied 

I ate heindteaaiad September 23} 179] 92.21] 94.94] 107.28| 76.20 
Columbia College, Du- 

SE EEE October 5 26} 91.35] 97.50) 110.00] 76.25 
Graceland College........ September 22 102} 77.15} 75.00] 93.25] 60.44 
Graceland College........ October 93] 79.23) 75.46) 95.75) 32.11 
ie are September 709} 68.55] 66.36) 88.00] 48.01 
Rockford College......... October 9 50} 86.00) 91.19) 105.75) 75.75 

ComPosiTe or ALL CoLLeGceEs (5) 1,171} 74.98] 74.62) 95.22) 54.43 
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FrencH TRAINING, FT-1, ReEvIseEp. 











N M Upper| Lower 
Name of College. Date Given. sang Mean. di © | Quar-| Quar- 
ad an. | tile. | tile. 

Brooklyn Institute....... October 11] 92.68} 94.50] 107.62} 83.25 
Case School of Applied 

IN oS vchiweds tee aa September 25 89] 68.77] 66.27] 86.38] 50.54 

Co a 2. er tee September 141] 65.38] 63.00] 82.54] 44.28 

Rutgers Univ............ November 4 37| 78.28] 77.83] 98.88] 58.00 

ComPosITE OF ALL COLLEGES (4) 305} 68.44] 66.57] 88.20) 48.74 




















SpanisH TRAINING, ST-1. 











N M Upper] Lower 
Name of College. Date Given. | ‘“"™-| Mean.| ™©& | Quar-| Quar- 
ber. dian. . . 

tile. tile. 
Brooklyn Inst............ October 2 5] 53.40} 48.75] 51.88] 45.63 
Graceland College........ September 24 18} 55.56} 50.00} 60.00} 41.67 
Oe ren September 141] 42.55) 39.63) 52.97) 30.92 
ComPoOSITE OF ALL COLLEGES (3) "164 44.30] 41.25] 54.32) 32.71 
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Upper] Lower 
Name of College. Date Given. | Nu™-} Mean.| Me | Quar-| Quar- 
ber. dian. tile. tile. 
Adelbert Coll. of West. 

i ee September 25 174] 29.52} 30.00} 37.00} 21.82 
eee September 107| 25.57| 23.77] 33.58] 16.44 
Brooklyn Inst............ September 90} 30.28] 31.67] 38.44) 22.27 
Case School of Applied 

I SS i wn o's Oe a September 23 176} 29.38] 29.75) 36.73] 22.86 
0 | a September 21 156] 28.81] 29.07} 35.76) 22.98 
U. of Cincinnati.......... November 9 77| 33.96) 35.00} 42.81) 26.41 
Graceland College........ October 2 11} 35.00} 33.90} 34.17] 31.25 
Grinnell College.......... October 15 105} 29.72} 29.63} 36.01) 22.57 
Kansas State Agric. Col- 

a beinichercnoichiere.inac-tinive wal October 1 91| 23.47] 22.67} 30.67] 15.24 
Mason City Jr. Coll.......|/September 15} 24.40} 22.25) 30.13) 18.38 
Michigan State Coll.......|September 17 148} 28.07] 28.30} 34.73] 19.71 
U. of Minnesota.......... September 26 333] 28.63] 28.89} 35.81] 21.03 
Missouri School of Mines. .|September 26 127| 29.73] 29.66) 36.51) 23.05 
U. of Nebwasie... .. «20% November 21 160} 30.32} 28.97] 38.67) 21.19 
U. of N. Carolina......... October 19 70} 20.71] 19.16} 25.50} 11.92 
Purdue University........ October 23 100} 28.65] 28.25) 35.36} 21.59 
Rockford College......... September 27 161} 18.76] 18.29) 24.74) 11.65 
Rutgers Univ............ October 31 70| 34.21] 33.50] 42.08) 27.67 
a October 22 146} 38.70) 39.36) 45.80} 31.38 
» ee November 11 89] 27.87] 37.27) 39.01) 26.56 
Ursinus College.......... September 80} 19.10] 16.50) 24.50} 11.41 
Uy. of Virginia... ..s.00 October 30 29) 28.62] 27.08] 35.42) 19.58 
U. of Washington........ October 1 157} 29.17] 29.21] 37.30} 18.70 
Washington & Lee........ October 5 29] 26.57] 28.00} 33.28} 19 60 
U. of Wisconsin.......... October 20 249} 30.62) 30.39] 40.04) 21.47 

Composite oF ALL COLLEGES (22) 2,602} 29.08] 29.10} 37.11) 20.49 
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IOWA PLACEMENT EXAMINATIONS. 


MatTHEemMatTics TRAINING, MT-1, Revisep. 











N M Upper] Lower 
Name of College. Date Given. um~-|Mean.| “© | Quar-| Quar- 
ber. dian. | tile. | tile. 
Adelbert Coll. of West. 

ae rr ae September 172} 33.49] 33.70] 41.83] 25.50 
UW. of Apleamaens......<..-; September 107} 30.08] 28.61] 38.25} 21.38 
Inst. of Brooklyn......... September 30 95] 39.79} 41.11] 47.66} 29.38 
Case School of Applied 

WEST 5% 6G6% cc eta we September 25 186} 40.05} 40.07] 47.25) 33.20 
VU. of Cineinnatl...........; November 9 82] 45.00} 46.67] 48.55] 37.92 
i Pree September 21 152} 33.22] 33.24) 40.38) 26.65 
U. of Colorado........... October 22 185} 41.11] 41.57} 49.82] 33.06 
Georgetown College, Ken- 

| SD et aa Mest September 14 166} 31.48) 30.67] 38.30] 23.48 
Graceland College........ October 2 11] 45.91] 46.00] 50.63) 43.25 
Grinnell College.......... October 15 103} 33.01) 31.81] 39.89] 24.30 
Univ. of Iowa............ September 302] 30.60} 30.41] 37.07} 23.15 
Kansas State Agric. Col- 

ESTE a rE ey October 8 95} 29.58] 31.72} 37.19} 21.12 
Louisiana College......... September 187} 19.89] 18.66] 25.27] 12.61 
Michigan State Coll....... September 17 149] 33.91] 33.53) 41.52] 26.07 
U. of Minnesota........../September 26) 329] 32.75) 33.04) 40.50] 24.40 
Missouri School of Mines. .|September 25 126} 37.90] 38.04) 44.21) 30.47 
U. of Nebraska.......... November 21 182} 41.18] 41.37] 49.20} 33.20 
Purdue University........ October 2 100} 37.55) 36.62} 46.62} 29.06 
pe October 31 71| 50.21) 51.47] 57.25} 43.25 
U. of N. Carolina........ October 21 76| 25.20) 24.08) 31.25} 17.05 
Stevens Inst. Tech........ October 8 146} 50.51) 51.50} 57.00} 44.06 
Tufts College............ November 11 84! 37.32] 42.00) 50.50} 33.65 
Ursinus College.......... September 81] 25.88] 25.25] 32.88] 18.09 
5 6 aE October 30 29] 37.24] 39.29] 44.79] 26.25 
U. of Washington........ October 1 166] 36.45) 36.60] 45.40] 27.60 
Washington & Lee U...... October 7 29] 33.64] 35.25) 40.33] 28.75 
Univ. of Wisconsin....... October 22 250} 40.40} 39.85} 48.75] 32.76 

Composite or ALL CoLLEeGeEs (24) 3,298} 35.18} 35.03] 44.61} 25.80 
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Upper] Lower 
Name of College. Date Given. Num- Mean. Me- Quar- | Quar- 
ber. dian. | tile. | tile. 
Beookiva Inst... ......... September 29 95] 121.55] 124.81} 140.13] 104.73 
ro October 5 93} 123.26] 126.42) 137.37] 111.13 
Carnegie Institute........ September 21 193} 143.01] 142.34] 148.89] 130.97 
Colorado Univ........... October 29 184] 123.03] 126.91) 140.19} 108.07 
Graceland College........ October 2 16} 101.38] 109.50] 119.50} 94.50 
Kansas State Ag. College. .}October 1 82] 105.96} 108.07] 126.32} 90.06 
arg ee November 28 153} 128.09) 138.65} 142.75) 114.13 
New York State T. C... . .|September 44/ 120.00] 124.17] 134.50} 105.00 
Oberlin College.......... September 19 72| 127.22] 131.67] 143.33] 111.79 
Penn. State Coll.......... October 93] 117.62 
Purdue Univ............. April 533] 134.25] 136.56] 146.79] 124.31 
U. of Pittsburgh......... September 23 47| 105.35} 118.86} 126.09} 85.00 
Rutgers Univ... .......0% November 2 62} 138.53] 140.06} 148.67] 129.83 
Stevens Inst. Tech........ October 21 147] 137.02} 139.37] 148.56} 129.70 
U. of Washington........ October 2 126} 117.99} 121.50} 134.30} 102.80 
U. of Washington........ 114) 120.97] 121.39] 138.33] 103.57 
Composite oF ALL CoLLEGEs (14) 1,888] 128.12} 132.01) 144.60} 115.10 
Puysics TraInine, PT-1. 
Upper| Lower 
Name of College. Date Given. | NU™-| Mean.| Me- Quar- | Quar- 
ber. dian. tile. tile. 
Brooklyn Inst............ October 1 97| 68.73} 69.08] 88.54} 49.69 
Carnegie Inst............ September 22 193} 91.60} 91.09] 113.02] 72.65 
Graceland College........ October 2 16} 63.88] 62.83] 76.17) 49.50 
Univ. of Iowa............ September 154} 55.36) 54.17] 70.00) 38.18 
Kansas State Agric. Col- 
hg diners vieprachceate October 8 79| 60.43] 56.85] 79.78] 39.19 
U. of Nebraska.......... November 28 155} 66.69} 63.30] 84.03] 46.52 
New York State T. C.....|/September 24] 56.25) 51.07} 70.00} 45.00 
Penn. State Coll.......... October 86] 54.62] 50.93) 72.68) 36.32 
VU. of Pittsburgh. ........ September 23 43] 29.62] 36.00} 47.56] 25.25 
Rutgers Univ............ November 2 62] 78.21] 75.50} 95.75) 58.00 
Stevens Inst. Tech........ October 7 146] 86.08} 88.39] 103.88] 67.25 
U. of Washington........ October 2 143} 68.14} 66.80] 87.10] 47.40 
U. of Washington........ 77| 92.81) 97.80} 108.80] 74.50 
Composite oF Att CoLLeGes (11) 1,041} 73.14] 72.35) 96.18} 49.69 
































GETTING ACQUAINTED WITH THE SALES 
DEPARTMENT. 


BY WILLIAM F. TURNBULL, 


Asst. Professor of Mechanical Engineering, New York University. 


A good deal has been done in recent years to get the under- 
graduate student of engineering acquainted with the drafting 
room and the manufacturing departments of the industries 
about him. Of late special attention has also been devoted to 
the management and cost side of industry, and in practically 
every course time is allotted for industrial visits in which the 
students see manufacturing processes and the means of con- 
trolling production and finding costs. One side has been neg- 
lected and that is the particular side with which the student 
who takes up engineering rather than production first comes 
in contact, namely the sales department. 

Engineering education in many places is freeing itself from 
the cramping effect of the intensive study of manufacturing 
details and restoring the position of the engineer in the stu- 
dent’s mind as one who selects and combines and supervises 
the installation of apparatus in accordance with the principles 
of physics and economics. An engineer of this type, and it 
is the type for which many students go to work, is dealing 
constantly with the sales department and sales engineers or 
service engineers of the concerns manufacturing the apparatus 
which he wants, and it is beneficial to the student during his 
courses to get acquainted with this type of men. 

The writer took as an experiment in this direction a class 
of seniors studying a particular course in heating and ventilat- 
ing. The first question asked was: Who makes heating boil- 
ers, radiators, valves, pumps, thermostats and other apparatus 
used in a heating system? The students were extremely 
vague, possibly since the question did not concern automobiles 
or athletic supplies. What avails it to know how things are 
484 
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made and designed if we do not know where and how to get 
them, and how to get good prices. So there followed a diligent 
search through catalogues and then through telephone di- 
rectories to get the street addresses of the show rooms and sales 
departments of these various concerns. Next we called the 
managers of the offices on the telephone and made dates with 
them to receive us asa class. This is something which cannot 
be successively done at the annual Power Show, for then the 
salesmen are too hurried and looking principally for actual 
customers. 

The places visited were several makers of boilers and radi- 
ators, a consulting firm which promotes a well-known heating 
system, a maker of valves and thermostats, one of fans, and 
one of pipe coverings and insulating materials. Some actual 
installations had been visited previously as a guide toward 
selecting makes of apparatus. What were the effects of 
these trips on the students in distinction from those observed 
after visits to manufacturing plants and how were they of 
added educational value? 

1. The students learned, some of them for the first time, that 
the apparatus was not only pictured in a book or catalogue 
but was a reai live object with live people back of it. They 
also learned who the city managers of the concerns are and 
some of their personal characteristics. 

2. They noted the neat personal appearance of the sales- 
men and their ability to talk and ‘‘put things across,’’ in dis- 
tinction to the working clothes needed in the manufacturing 
plant and the lack of ability to talk and explain things usually 
encountered there. In parenthesis it might be said that two 
of the chief criticisms of engineering graduates are right along 
these lines, namely that they ‘‘look like bums’’ and ‘‘they 
can’t tell anything.’’ Of course this does not apply to all but 
to more than we often want to admit. The head of one of the 
important departments of government in one of our Eastern 
States says that the engineers in his department all seem to be 
tongue-tied, and when it is necesary for anything to be put 
across before a legislative committee or a public hearing, he, 
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who is no engineer himself, has to master enough of the prob- 
lem to do it in person. , 

3. As one of the boys put it, ‘‘Aw, every guy says his stuff 
is the best, who are you going to believe?’’ He believed the 
first man as he had been led to believe his professor, but when 
it came to the second and third competitor, then he woke up. 
Pretty late in the course to wake up, one might say, but is not 
the tendency of most courses to put students to sleep by a 
weight of supposedly incontrovertible evidence on every sub- 
ject, which it is treason to doubt, or if not treason, means poor 
grades. Thus is introduced the sporting, competitive element 
so lacking in a scientific atmosphere where every one is sup- 
posed to tell the exact truth and nothing but the truth. This 
element was cautiously introduced at one of the national so- 
ciety meetings not long ago, to the delight and stimulation of 
the audience, although the ‘‘selling talk’’ atmosphere was very 
properly edited out of the printed record. 

4. The boys also noted the inviting ‘‘come again’’ atmos- 
phere of the salesroom in distinction to the ‘‘well, look if you 
must’’ feeling found in many shops which are naturally attend- 
ing strictly to business and find the visitors an inconvenience 
even though they receive them politely. Many good introduc- 
tions were made between men who will probably soon meet 
again on a different footing, and some prospects of employ- 
ment were discussed. The salesman was seen to be a man of 
our own type who handles us with some authority, too, rather 
than a more or less diffident workman or foreman with an in- 
feriority complex or even at times a veiled antagonism toward 
the student. 

For the above reasons it would be well worth while for every 
group of engineering students to get acquainted with the sales 
departments of concerns in their particular lines as well as 
with the drafting room, shop and cost department. 














THE VALUE OF ENGINEERING PRACTICE TO THE 
TEACHER OF ENGINEERING. 


BY W. 0. ANDREWS, 


Instructor in Chemical Engineering, Rice Institute. 


Emphasis has been placed lately on the value of research 
to teachers of engineering. It is not for the purpose of min- 
imizing the value of research that the method of comparison 
is used in this article, but to place equal emphasis on the value 
of engineering practice to the teacher. 

The advantages of research by teachers may be briefly stated 
to be 


(1) The advancement of knowledge. 
(2) The inspiration to students through example. 
(3) The inspiration to the teacher. 


That these claims for research are well founded is not ques- 
tioned, but let us see if practical engineering experience on 
the part of the teacher is not productive of the same benefits. 

There is always value in the acquisition of knowledge, for 
all knowledge is potentially useful. But it is a question 
whether or not in competition with full time industrial re- 
search men, the teacher’s time is well spent in research. A 
busy teacher cannot hope to compete with a research man in 
quantity or economy of production. This claim for research 
is therefore not very weighty. But even so, the teacher in 
practice, while he may not be able to contribute anything to 
scientific research, may discover many questions for the re- 
search man to answer. He may thus act as a scout for the 
laboratory. In addition, he may develop new practice in the 
art of engineering. 

The basis of argument for the inspiration of students 
through example, or at least the development of sympathy for 
research, lies in the fact that industry today needs research, 
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488 VALUE OF ENGINEERING PRACTICE TO TEACHER. 


and since it is on the engineer that industry depends, he 
should be full of the spirit of inquiry. The development of 
this spirit need not suffer because it comes from the bustling 
world of commerce rather than from the laboratory, for in com- 
merce originate the problems which the engineering research 
man is asked to solve ; and the teacher who meets these problems 
in the field should be every bit as inspiring to his students as 
he who meets them in the jaws of a testing machine. Surely 
he can impress his students with the fact that engineering 
science is far from being a finished thing by the citation of 
cases as they are met with in the class room discussion. De- 
scriptions of solutions of other problems may also be given 
acquaint the student with methods, though, of course, methods 
are better learned by example. 

The last claim might perhaps be better stated as the advant- 
ages of research to the teacher himself. This is by far the 
most important of all, for, if the advantage of research is not 
principally in a data sheet, it must be principally in the bene- 
fits accruing some-how to the teacher himself. It furnishes 
him with examples that might well be used in the class room 
for emphasis, or for clarifying or, defining some principle. 
And that whether the course be highly technical or highly 
prectical for a certain amount of application of theory is es- 
sential. But where research is productive of one example a 
week, practice is productive of one a day. Moreover, the 
examples drawn from practice have a stronger appeal to 
the great majority of engineering students than those from 
the laboratory, for they think in terms of whirling wheels and 
flowing concrete and hot rivets more than in terms of test 
tubes or testing machines. 

It develops in the teacher initiative, leadership, and the 
capacity for application which is reflected in his courses by 
a better choice of available material, by a better arrangement 
of material, and by the appropriation of new material, and is 
reflected in his students by a developed appetite for their work, 
a production of more and better work, or in short, is reflected 
in his students by developing in them the same desirable traits 
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which he has himself acquired. Undoubtedly these traits to- 
gether with a spirit of self assurance and a quickened wit tend 
to be developed by research. So also are they developed by 
industry, for the duty is scarcely so simple, and the day 
scarcely so short but what some chance is presented to de- 
velop these traits. The inspector in the field is called upon 
to make a technical decision, the draftsman’s boss is too busy 
to be consulted, but he expects results at the end of the 
day, a designer sees his blue prints in the hands of mechanics 
and watches his design take actual form, his design, for which 
he is responsible. These experiences of every day engineering 
practice do develop all those desirable qualities if the individual 
is at all susceptible to development. Moreover the practicing 
teacher has a peculiar appeal to his students because he has 
‘‘earned a living’’ at engineering. 

But beyond all this he has learned a lesson which no labora- 
tory can ever teach—the lesson of getting along with his fellow 
men. The poet says—‘‘ Mostly this we have of God; we have 
men,’’ and whether it be God-like or not it certainly makes a 
teacher or engineer or any man more successful and happier if 
he has a kindly understanding of his fellow men, and has 
learned the psychology and diplomacy of dealing with them. 
We are all hero worshipers and copiers so that we may except 
that what the teacher gains for himself will be gained by his 
students—unwittingly it may be, but none the less surely. 
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SOME DERIVATIONS OF THEORY IN HYDRAULICS. 


BY ELMER G. HOOPER, 


Assistant Professor of Civil Engineering, New York University. 


Hydraulics, as an elementary subject coming in between 
the basic technical sciences like technical mechanics, mathe- 
matics, etc., and the physical application of those sciences 
like water power engineering, water supply engineering, etc., 
is apt to have comparatively slight consideration given to its 
problems by those who are interested in pure sciences as such 
or the practice of engineering ultimately. However, since it 
is one of the necessary transition subjects to tie pure science 
to practice it really is equally important with them and its 
problems are as vital. As it is now given in most text books 
some laws or formule are deduced from the basic physical 
laws in a strictly mathematical way, others are less satis- 
factorily derived as the result of experiment more or less 
extensive. It seems possible, and certainly desirable, to 
reduce the number of empirical laws if particular study is 
made to that end and it would serve better its purpose of 
connecting the theory with the practice. 

The author has been mulling on several problems of the 
kind referred to over a period of several years and has de- 
veloped four proofs or demonstrations which he feels may 
be considered contributions to the literature on the subject. 
Of these the first one following he believes has not been 
duplicated, the second has been approached in a different way 
and published in their textbook by Professors King and Wissler 
since this derivation was worked out in 1920, the third and 
fourth are merely different ways than the author has seen 
of arriving at the mathematical relationship between the 
factors involved. 

The demonstrations are submitted for publication in the 
Proceedings of the Society for the Promotion of Engineering 
Education in the belief that it is the proper medium for 
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disseminating some of the substance of education as well as 
the theory. They are: 

(1) Theoretical Determination of “Coefficient of Contrac- 
tion” of a Jet of Water from a Thin Edged Standard Circular 
Orifice. 

(2) Analytical Proof of Relation between Velocity and 
Resultant Head in a Pitot Tube. 

(3) Analytical Proof of Torricelli’s Theorem. 

(4) Components and Resultant Pressure on Curved Sub- 
merged Surfaces. 


1. CoEFFICIENT OF CONTRACTION OF A JET. 


Introductory.— Water issuing from a thin-edged plane orifice 
in the side of a vessel at a considerable distance from the 
other sides and bottom becomes a jet having an area of cross- 
section much less than that of the opening. The reduction of 
area is not due to loss of energy, hence the apparent phe- 
nomenon must represent a normal action for which there 
should be a simple explanation and law. With that idea in 
mind the author has endeavored to select and coérdinate the 
pertinent basic hydraulic laws to derive a logical formula 
representing the ratio of contracted area to orifice area. The 
following is the outcome of the study. 

The effect of contraction is produced most probably by the 
coming together radially of particles of water from every 
point in the reservoir at the orifice where they begin to 
straighten out, and finally do straighten out in parallel fila- 
ments at a section outside the orifice which we see fit to call 
the contracted section. 

That particles do approach radially from ail parts of the 
water body is quite evident from the point of view of mechanics 
because the orifice is the area from which resistance to fluid 
pressure has been removed, therefore it is the direciton in 
which static pressure is unbalanced. There is no reason to 
believe that particles at equal distances from the opening are 
not affected equally hence theoretically velocities should be 
the same at equal distances, provided the head on the orifice 
and the distance to the nearest side are large compared to the 
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diameter. From the last statement the rule of continuity 
Q = A.V., becomes Q = 2zr?V where r is the radial distance 
from the center of orifice to the section, the area of said 
section being equivalent to the surface of a hemisphere, and 
V is the average velocity. 

As the water approaches the opening the sectional area 
decreases as the square of distance, r, and the velocity increases 
in the same proportion. Velocity increase is at the expense of 
pressure according to the law for conservation of energy. 
This latter fact enters into the solution of the problem in the 
following manner. 

The jet at contracted section develops a kinetic force, M.V., 
equivalent to the sum of the static force w.A.h, which was 
unbalanced by removing the plug from the orifice, and that 
reduction of pressure against the face of the reservoir next 
the said orifice caused by velocity of flow along it. In other 
words, the static pressure that would exist if a plug were in 
the opening minus the static pressure that does exist against 
that same surface after flow is established represents the 
amount of force converted to momentum. Our principle 
effort is to determine the amount of pressure reduction. 
Bernoulli’s theorem will be used for the purpose. 

Writing the equation between two hemispherical sections 
at r and r—dr from the orifice center, referring to them as 1 
and 2 respectively, we have 


vr a. ae 
(1) G*s'""Gtet™ 
A Mice! eS iB ) 
(2) mm - (2 +n) (B+). 


The factor (2 + :) is constant for every point in a hemi- 
spherical section of given velocity. 
Pe Pi “ pte 
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V2? — V2 = (Vi + V2)dV = 2V-dV. 


w:2V-dV Oe 


29 dp, 


a reduction in pressure intensity which is effective over the 
whole area from r to the edge of orifice, rr? — +R’. 


(6) 





R 
. dp(xr? — xR?) 
infinity 
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represents the desired total pressure reduction and needs 
only to be expressed in terms of radius to make possible the 
solution. 

















_ @Q _= 2Q-dr_ 
@) = =~ 
(8) 2V-dV_—Q-dr_dp- 
290s ag rw 
od ek —-w/(dr Rdr 
as = i 
(9) Sonny? (of o) we 2g (3 r® ) 
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solution for (6). 
Now ae 
Q =cAV = cA-V2gh 


in terms of velocity at contracted section and area (A) of 
orifice, and A = rR*. So we have reduction of pressure due 
to velocity of approach is 

w(crR?V2g h)? _ werR*h 


(10) Qg2ek? —~—~C«S 





Adding to this value of pressure reduction the pressure that 
was relieved at the orifice and equating to the kinetic force of 
jet we have 


w rR? h wecA V? 


(11) Te ee er wee B. 
Cancelling common factors and rearranging we have 
(12) f—2+1=0. 
From which 
(13) c = 0.59 —. 


In view of the fact that this value appears to be a limiting 
value to which the accepted average coefficients published in 
numerous texts approach very closely, it can be offered with- 
out apology. 
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2. RELATION BETWEEN VELOCITY AND HEAD IN Pitot TuBE. 


In a stream the velocity of which is V a Pitot tube is placed 
so that the plane of opening is normal to the stream lines. 
Where there originally existed a velocity V in the small cross- 
section occupied now by the end of the tube the velocity 
becomes zero in the initial direction. 
+t 
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Let the figure shown represent only that portion of the 
stream obstructed by the tube end whose area we may call A. 
At some section, 1-1, at a distance in front of the tube the 
velocityZremains practically unchanged at V. Between sec- 
tions 1-1 and 4-4 (at the tube end) the velocity changes by 
decrements from V to O. Since the quantity passing any 
section per second remains constant and the velocity decreases 
for each succeeding section, it follows that the areas of said 
succeeding sections must increase, theoretically from A. We 
are interested only in that portion of the stream, A, which 
can transmit its component of momentum to the tube end, 
hence must discard for this consideration all portions of the 
fluid as fast as it passes out of the limits of cross-section A. 

Take two sections, as 2-2 and 3-3, an infinitesimal distance 
apart. The velocity change between them is dv and the 
pressure change over the area A to cause this velocity reduction 


is 
dP = M dv, 
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in which : 
M=—»; 
g 
v being variable between V and O. The resultant pressure 
on the end of the tube is then the summation of all the incre- 
ments of pressure from section 1-1 to section 4-4, or 


Comment.—The author believes that in most matters nature 
adopts some simple law of procedure. In the case of pressure 
on a Pitot tube tip nature certainly makes no exception. He 
cannot conceive a cone of dead water at the tube end having 
a sharply defined surface of separation from a fast-moving 
stream of water in contact. Nor can he conceive a volume 
of dead water having an admittedly higher pressure remaining 
quiescent when in direct contact with that fast-moving stream 
of lower pressure. When a Venturi meter is working at such 
a rate as to develop pressure less than atmospheric it will 
act as a siphon because pressure difference is bound to produce 
motion. He believes that those particles that remain within 
the original stream cross-section reduce their components of 
velocity in the original direction from V to O by degrees. He 
believes also that as increments of pressure are built up above 
that of the surrounding fluid increments of velocity component 
immediately develop at right angles to the original and the 
value of such component for any particle in a given cross- 
section varies from zero at the axis of the intercepted stream 
to a maximum for those on the outer side of the expanding 
stream. It is easily believable that a particle on the outside 
of the stream will develop lateral components of velocity as 
rapidly as the axial component is reduced so that to all 
appearances the velocity is the same in magnitude though 
changed in direction on the visible portion of the stream. 


3. ToricELui’s THEOREM. 


In a vessel containing a liquid is an orifice whose diameter 
is small compared to the vertical distance of its center (H) 
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below the water surface. When the orifice is closed there 
exists for every particle within the liquid a condition of static 
equilibrium. When the obstruction is withdrawn from the 
orifice a part of the system of forces necessary to the mainte- 
nance of static equilibrium is removed and an unbalance of 
forces is produced. A particle of fluid, whose length is ds in 
direction of orifice and whose cross-sectional area normal to 
that direction is dA, has on it a reduced pressure on the side 
toward the opening with a consequent tendency to move in 
that direction. The form ordinarily used to express the rela- 
tion between the forces acting and the resultant movement is 


pete 
g 


where F is the total unbalanced force in pounds, 
a is the acceleration produced in the direction of that 
force, in ft./sec./sec., 
W is the weight, 
g is the acceleration of gravity. 


The direction of the unbalanced force is toward the orifice 
and consists of two parts, first, the hydrostatic pressure w dA h, 
due to the head, h, of liquid above the particle, and second, 
the component of weight of particle in that direction. The 
unbalanced force to be known must be taken as active at any 
time on a series of particles in the same line of action, from 
the point where velocity is practically zero to the exit where 
the velocity is V, a distance we may call s. The total force 
acting may be expressed thus: 
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w dA h the static portion, and 
w dA s, sin X, the component of weight of the volume dA s, 
where X is direction of particle from center of orifice 
measured from normal to plane of orifice. 
M is the mass included in the volume sdA, that is, 


“dA. 
g 
Our original equation now becomes 
wdAh +wdd ssin X = dA sa. 
Simplifying: 
h+ssinX = rs . 


Now s sin X is equivalent to the elevation (e) of the first 
particle above the level of orifice center, and s a is equivalent 
to V?/2, so the new expression becomes 


‘err eet 
29 
the form we wished. 

It makes no difference, therefore, where the particle is 
first taken, it will always theoretically attain a velocity 
equivalent to V2gh when clear of the opening. 

The theory above is for the case where external pressures 
balance. When the pressure on the liquid surface is p; pounds 
per square foot, and on the orifice is pz. pounds per square foot, 
the forces above noted would simply be increased by the 
amount, dA (pi — pez) and the resulting expression becomes, 


H+ (ap) Vv. 
w 29 


4. COMPONENTS AND RESULTANT PRESSURE ON CURVED 
SUBMERGED SURFACES. 
For the purpose of discussion a curved surface may be 
considered as a continuity or summation of differential plane 
areas. In the figure, dA is a differential portion of the curved 
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submerged surface MN having a horizontal dimension db and 
the dimension at right angles to it dl. OY, OX, and OH are 
coérdinate axes at right angles to each other, the first two 
horizontal and the last vertical. dp is the normal pressure on 
dA, dp, is the vertical component of dp making an angle H 
with it, dp., is the horizontal component of dp in the same 
vertical plane, dp, is the X component of dp and makes an 
angle X with dp.,, dp, is the Y component of dp. 


H 











(1) dp = w-h-dA, 


where w is the weight per cu. ft. of water, 
h is head on dA in ft. 


(2) ‘dp, = dp-cos H = w-h-dA-cos H. 


But the last part of (2) is the weight of the vertical column 
of water in contact with dA. 

Since the reasoning is applicable to any differential portion 
of the submerged surface it applies to all and we may deduce 
from it that “the vertical component of the pressure on that 
surface is equal to the weight of the body of water vertically 
above it.” 


(3) dp. = dp-sin H = w-h-db-dl-sin H, 
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but dl-sin H is dh, the projection of dl on any vertical plane, so 


(4) w-h-dh-db = dpzy, 
(5) dp, = dp.z,:cos X = w-h-dh-db-cos X, 


but db-cos X is the projection of db on the YOH plane, 
dh-db-cos X is the projection of dA on that plane and dp, is 
the normal pressure on that projection. 

As before, the reasoning applies to differential areas making 
any angle, whatsoever, with that plane. It is a very simple 
deduction from this that “the summation of horizontal com- 
ponents of hydrostatic pressure in any given direction is 
equivalent to the normal pressure on the projection of the 
area on a vertical plane perpendicular to the component.” 

In the general case the components will not necessarily be 
concurrent so that the determination of a single resultant is 
impossible, except in special cases of regular curved surfaces. 
When the components are concurrent then only the resultant 
may be completely determined. The resultant pressure is 
equal to the square root of the sum of the squares of the 
components. The direction may be computed with reference 
to any one of the components from the relation, cosine of the 
angle is the value of the component divided by the value of 
the resultant. A point on its line of action is the intersection 
of the lines of action of the components. 

Since a plane surface is a limiting form of curved surface 
the rules are equally applicable. In general, however, the 
special formule derived for the plane surface are simpler and 
more readily applied so that no great advantage can be claimed 
for these rules in that case. 














THE PROBLEM OF ORGANIZATION. 


BY WILLIAM F. TURNBULL, 


Asst. Professor of Mech. Engineering, New York University. 


Considering organization or classification as an ‘abstract 
mathematical problem, some simple equations can be derived 
which may be said to represent the ‘‘ideal state’’ which is a 
base from which the variations met with in actual life can be 
measured. 

In an unorganized group all the men would be commanded 
by one chief or else each would go his own way. In an un- 
classified group, all the units could be said to belong to one 
class, or else each to be a class by itself with no sub-classes or 
grouping. Assuming the following notation: WN is the total 
number of men or objects, m is the number in each stage of 
command or grouping (this in turn depends on the further as- 
sumption that each group contains the same number of sub- 
groups as the number of groups), k is the number of succes- 
sive stages of command or classification, then we have the 
following equations: 


Nm 4 met ge? + n?t+n+1; 


the number of privates or final elements is n*, and the number 
of officers in the case of persons, or of categories, classes and 
sub-classes in the case of objects is N/n*. It can be proved 
by the summation of series that the ratio of officers to privates 
is in every case. 0/N-1=—1/n-1 where 0 represents the num- 
ber of officers, and except for very small values of N, this is 
practically 0/N=1/n-1. So that for a given total of privates 
in successive groups of 3, the number of officers. required is 
1% the number of privates, for stages of 4 it is 14, for stages of 
5, it is 14, and so on. 

As the number of units in each stage increases, for a given 
total of privates, the required number of stages will be corre- 
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spondingly reduced. It can be shown from equations of max- 
ima, that the most efficient organization with uniform group- 
ing is secured if there are m times as many stages as the 
number in each stage, where the difficulty of commanding each 
unit in a group is the mth power of the difficulty of passing 
command down the line. For example there will be 14 as 
many stages as units in a stage when the difficulty of com- 
manding each unit is as the cube root of the difficulty of pass- 
ing command down the line. 

For the sake of brevity it has seemed best to make the above 
statements dogmatically and illustrate them, instead of prov- 
ing them inductively, which could be done. 








No. in No. of . Per Cent. 

M. Group. Stages. Privates. Officers. Officers. 

6 5 2 25 6 24 

6 5 3 125 31 24.8 

8 5 4 625 156 24.96 
1.0 5 5 3125 781 25 
2.0 5 10 9765625 2440406 25 

3 10 2 100 11 11 

3 10 3 1000 111 11.1 

4 10 4 10000 1111 11.11 

5 10 5 100000 11111 11.111 




















Ratio of officers to men approaches % and \% respectively. 














WHAT ENGINEERING COLLEGES ARE DOING TO 
ENCOURAGE READING. 


BY HILDA J. ALSETH, 


Librarian, Engineering Library, University of Illinois. 


For many years the College of Engineering of the University 
of Illinois has been interested in encouraging reading on the 
part of its students. Any effort in that direction made by the 
Engineering Library has always been heartily supported by 
the members of the faculty of the college, and the college 
itself has, in various ways, tried to impress upon its students 
the importance of an acquaintance with books, not only be- 
cause such an acquaintance will increase their own usefulness 
and their own enjoyment of life, but also because of its value 
to them, as professional men, in their social and business 
relations. 

Some years ago, the College of Engineering required that 
all students in the college do a certain amount of reading of 
a non-professional character during the summer vacation fol- 
lowing the first and second school years. The books read were 
to be selected by the students from lists distributed by the col- 
lege at the end of the school year. At the beginning of the suc- 
ceeding school year, a statement of the books read during 
the summer was made on a report blank provided by the 
college. Credit was allowed for each book read, and each 
student was required to read carefully as many books as 
would give a total credit of at least fifty points for each va- 
cation. That method, however, was abandoned by the college 
for a number of reasons, one of the principal ones, perhaps, 
being that, since it was a perfunctory matter to the student, 
it was difficult to check up on his real knowledge of the reading 
matter. Therefore it was concluded that compulsory reading 
did not yield the best results and that the reading was not done 
with spirit and interest. The college seemed to favor the 


503 








504 ENGINEERING COLLEGES ENCOURAGE READING. 


preparation of lists of books which would guide the student 
in his reading, and thought it advisable to include a number of 
somewhat popular books in these lists. Accordingly, in the 
fall of 1924, a committee of the Faculty of the College of En- 
gineering assisted by members of the library staff prepared 
two lists of Readings for Engineers—one of these being made 
up largely of books from the more permanent body of litera- 
ture, the other containing rather popular titles. These lists 
were printed and distributed to all of the students in the Col- 
lege of Engineering. 

Since its organization in 1916, the Engineering Library has 
tried to interest engineering students in literature other than 
engineering by borrowing from the general collection of the 
University Library fifty or more volumes on subjects such as 
history, biography, travel, poetry and fiction. These books 
have been kept in a conspicuous place in the Engineering 
Library and readers have been permitted to borrow them 
for the regular two weeks period. The collections have been 
changed every few weeks so that those who read consider- 
ably may continually find something of interest. It has 
further tried to stimulate an interest in reading, by distrib- 
uting lists of some of the best novels, English and Ameri- 
can, and also foreign ones in English translation. These lists 
have been prepared by members of the staff of the University 
of Illinois Library. With the same aim in view the Engineer- 
ing Library has built up a collection of biographies, mostly 
of engineers, although its purchases have not been limited to 
this field. It has also a small collection of fiction, the plots 
of which center around some engineering problem. A number 
of popular books in science have also been purchased. These, 
and various other groups of books on certain subjects, are dis- 
played from time to time, so as to bring them to the attention 
of patrons of the library. Experience has shown that students 
have responded very gratifyingly to the various efforts made 
by the library to encourage reading. 

In the fall of 1923, the College of Engineering took up anew 
the question of general reading for its students, and a commit- 
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tee was appointed to work out a plan for encouraging and as- 
sisting students to make the most of their reading hours. 
The interest manifested prompted the librarian to make an 
investigation of what other engineering colleges of the country 
are doing to encourage reading among their students. The 
results of this study are summarized in the following. 

Briefly stated, the purpose of the investigation was to find 
out what opportunities for reading are provided by engineer- 
ing colleges for their students, whether or not separate librar- 
ies or reading rooms are provided for these students, what 
attempts are being made to interest and to guide students in 
their reading and what methods are employed, whether or not 
credit is given for reading done and who has general oversight 
of the work. 

In order to obtain the desired information, a circular letter 
and the following questionnaire were sent to the engineering 
colleges of the country: 


1. Name of institution. 

2. Do you have a special reading room or an independent library for 
engineering students? 

3. Does the library maintain separate reading collections of any 
kind apart from the collection of technical books? 

4, What is the character of the books (i.e., professional, non-pro- 
fessional, popular, etc.) in these collections? 

5. Are these collections permanent or are they changed from time 
to time? 

6. If changed, how often are they changed? 

7. By whom are the books for these collections selected? 

8. Are lists of books for general reading (i.e. literature, biography, 
books on social and economic problems of the day, ete.) prepared for 
general distribution among the students? 

9. What kind of books do these lists contain? 

10. What is the average number of titles included in these lists? 
11, Are they graded (i.e. Freshmen, Sophomores, Juniors, Seniors) ? 
12. Who selects the titles to be included in these lists? 
13. How frequently are lists issued or revised? 
14. How are lists distributed? 
15. Is any general reading required? What amount? 
16. If reading is required, is credit given? How much? 
17. Are reports made by students on reading done? 
18. To whom are these reports made? 
. How and when are these reports made? 
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20. What provision is made for supplying books on the lists? 
21. To what extent are duplicate copies of books on the lists pur- 
chased ? 
A. By the College Library? 
B. By the College of Engineering? 
22. Who has general oversight of the work? College? Library? 
Societies? 
23. Remarks: 


One hundred and eight replies were received in response to 
these questions, only eighty-five of which contained sufficient 
information to be included in the report. 

Only forty of the schools whose replies were tabulated have 
separate libraries or reading rooms. The remaining number 
either have none at all, or have unsupervised departmental 
libraries or reading rooms. 

Only twenty-two schools maintain general reading collec- 
tions of any sort. The general reading collections which are 
maintained seem to be, in most cases, permanent or cumulative 
collections, made up of books of travel, biography, poetry, 
fiction, drama, and the like, and are selected by the heads of 
departments, by the engineering faculty, by the librarian, by 
the English Department, or, by members of the faculty and the 
librarian working in conjunction. In many cases, however, 
it seemed that these were not general Reading Collections in 
the sense that the term is used in the questionnaire, but that 
the answers had reference to the regular library collection as 
a whole. 

One college reported that it maintains a ‘‘ Week End’’ shelf 
of books of current interest, about one-half of which is fiction. 
These books are changed ‘‘continually.’’ 

Another library has in the Main Reading Room, a ‘‘ Culture 
Collection,’’ containing the ‘‘best of the classics on all sub- 


jects, and it is kept up-to-date with the best of new books on 
various subjects—popular and semi-technical—as well, if well 
written. Old books whose popular interest has waned, are 
removed from time to time, but the classics are replaced with 
fresh, clean copies.’’ Near the entrance to the Reading Room 
is also an ‘‘Interesting Table’’ on which different groups of 
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twenty to thirty books are placed every two weeks. This plan 
is followed by a number of libraries. 

One school has a ‘‘permanent special, representative collec- 
tion of over four hundred outstanding books.’’ Various other 
collections have been displayed from time to time. Some of 
these are: Vocations; Countries South of Us; Biography; 
Humor; Non-fiction Thrillers; and Modern Art. 

Although independent of the College of Engineering, the 
‘*Model Library’’ maintained by one of the large university 
libraries seems deserving of mention. This collection is 
‘‘largely literary, historical and biographical, but also contains 
standard books in many fields of knowledge.’’ 

Only a few colleges or libraries prepare and distribute lists. 
One college frequently prepares lists, consisting of 75 to 100 
titles, especially as suggestions for summer reading. The 
titles are suggested by the heads of departments in the College 
of Engineering. 

In another school, a similar list for required summer reading 
is prepared each year by the English Department and is dis- 
tributed to freshmen at the end of the year. 

One university has lists of about 125 books on science, gov- 
ernment, biography and general literature. The Department 
of Engineering English selects the titles to be included, and 
acts on recommendations of professors from other Engineering 
Departments. The lists are revised every five years or so. 

Another College of Engineering in a Middle Western Uni- 
versity ‘‘has a plan of outlining for engineering students, 
courses in general summer reading to supplement their Engi- 
neering English, to give them a taste for good literature and 
a wider familiarity with social, economic, industrial and non- 
technical problems of the world.’’ The titles of the books are 
selected by the engineering faculty and are approved by the 
Dean. The lists are supposed to be issued or revised annually 
and are distributed by those in charge of Engineering English, 
or by the Dean. 

One library publishes and revises lists of. fifteen or 
twenty books about once a year. The lists contain, ‘‘ Every- 
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thing from radio to biography, poetry, travel, sometimes tech- 
nical subjects, sometimes recreational—again pure literature.’’ 
The members of the library staff select the general ones, but 
cooperate with the professors in the technical departments for 
the technical lists. The professors suggest titles on their own 
subjects. The lists are distributed from tables in the library 
and from the loan and reference desks. 

The Dean of one School of Engineering from time to time 
sends out to engineering students, lists of books suggesting that 
they familiarize themselves with certain types of literature; 
while in another College of Engineering they have an Engi- 
neering Society, one of the objects of which is to train students 
in the systematic use of the library. Suggestive lists of books 
are prepared for the work of the Society by the Engineering 
Society Committee. These lists are posted each semester. 

A number of libraries have lists made which are posted in 
the library or are published in the college weekly. 

In very few schools is any general reading required except 
in connection with various courses such as English and eco- 
nomics. One school requires some general reading but no 
eredit is given. Reports on the reading are not made sys- 
tematically but are supposed to be made to the heads of de- 
partments at the opening of the college year. 

Another school requires freshmen to read four books dur- 
ing the summer. Examinations are given on the reading. 
Three units (1 credit) are given for this work. 

Each freshman, in another school, is required to read one 
book each month, making eight during the college year. One- 
third of the theme grade, which is almost one third of the final 
grade, is given for this. Written reports on these are made to 
the Department of English. 

No special arrangement seems to be made in any ease for the 
providing of books for general reading except through the 
annual appropriation for the library. Duplicates are pur- 
chased in all cases only when necessity demands. 

To the question as to who has general over-sight of the work, 
answers varied. In some cases the work is supervised by the 
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College of Engineering, in some by instructors, and in others 
by the Library. In most cases, perhaps, the College of Engi- 
neering has general charge. 

As a whole, it seems that very few schools are doing any- 
thing systematic in the way of encouraging general reading 
among engineering students, although a few schools are mak- 
ing some effort in a general way. Many schools are prevented 
from doing anything at all because of the lack of library fac- 
ilities. Some find that their curriculum is already so crowded 
that they do not have time for anything which does not deal 
directly with their work. A few, perhaps, have not given the 
matter very much consideration and have had no interest in 
trying to work out a scheme for interesting students in read- 
ing. But for the most part, schools are interested in the sub- 
ject and are keenly aware that much more could and should 
be done. 











THE ENGLISH DEPARTMENT. 


J. RALEIGH NELSON, Chairman. 


Last month we preached the glad gospel of codperative 
effort on the part of all members of the faculty to secure the 
habitual use of decent English by our students. We pointed 
out that courses in English could never succeed in establishing 
habits, unless the students felt that their use of English was 
also a matter of constant concern to the men responsible for 
their technical training. This month the Committee on Eng- 
lish is outlining a definite plan which may be at least tried out 
by any schools where this gospel has convinced the teaching 
force of their mutual responsibility in this vital matter. It 
is a real propaganda for better English usage on the part of 
the students throughout the engineering college, and provides 
for critical observation of the written performance of our 
students by all members of the faculty. 

Any such united effort on the part of the faculty should 
clearly be sponsored by the dean and by the heads of the 
technical departments. If the dean will appeal through the 
heads of departments to all members of their respective staffs 
for codperation to secure better speech habits for their stu- 
dents, the crusade should succeed. Everyone concerned must 
be convineed, first, that the use of good English can only be- 
come a habit with our students when they realize that every- 
one of their instructors is watching this part of their per- 
formance critically ; second, that the English teachers cannot 
bear this responsibility alone. Then there must be an in- 
formal agreement that all who have opportunity to observe 
the students’ written work shall note on their papers violations 
of the common decencies of English speech. It should be 
made very clear that there will be no pretense at doing this 
with uniform accuracy, no obligation to note all faults nor to 
indicate with any precision the character of the faults. If 
only misspelled words and glaring breaks in grammar were 
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noted on a student’s papers by all the instructors for whom 
he wrote, the impression should be made on that student’s 
mind that the kind of English he writes is a matter of concern 
to all his faculty friends. After all, that is one of the most 
important results of the entire plan. Finally, since is is so 
important not to antagonize the students but to get their 
hearty codperation in the execution of the plan, we would not 
advise any penalty for faults in English, beyond requiring 
papers that were very bad to be rewritten. We do not, how- 
ever, approve the deduction of a certain per cent. for poor 
English from a student paper in a technical course. It seems 
to us much better to enlist their enthusiastic support of this 
effort to free them from a desperate handicap, rather than 
risk stirring up any injured sense of injustice. 

The definite plan which follows is suggested merely as one 
that might be tried. There must necessarily be many differ- 
ences of opinion as to details. It aims, however, to propose 
six points of criticism only with a seventh symbol to be used 
for defects that the instructor does not wish to classify. This 
should make the proposed scheme simple enough not to prove 
a burden to anyone. We would suggest that the following be 
printed for distribution to all members of the faculty. 

‘‘The Faculty of this college realizes that habits of correct 
English usage among its students can only be secured by the 
cooperation of all members of the faculty who have any op- 
portunity of observing the written work of the students. It 
is, therefore, asking your help in securing the observance of 
at least the minimum of common decencies of English speech 
listed below. Even if you have no great confidence in your 
judgment as a critic, you can help create the impression among 
our students that the faculty has at last mobilized in a united 
effort to eliminate careless habits in the use of English. Even 
if you note only one fault in ten, you will give your students 
the feeling that you regard these errors worth noting and that 
you are interested in the English they use.’’ 














THE ENGLISH DEPARTMENT. 


MINIMUM ESSENTIALS IN ENGLISH. 


1. 
. Punctuation—p. 


“1D Or oo bo 


Spelling—sp. 


Capitalization—Cap. 
Grammar—Gr. 


. Sentence Structure—S. 
. Paragraph—f. 


E. 





English Usage 


As an example of these essentials the following notes might 


be added: 


Punctuation. 


1. A period, a question mark, or an exclamation point should mark the 
end of every complete sentence. 
2. Three important uses of the comma— 
(a) To set off a dependent clause preceding the principal clause. 
Example: As soon as you reach New York, I wish you would write 
me a long letter. 
(b) To set off an appositive. 
Example: This happened in Lansing, the Capitol of Michigan. 
(ec) To separate the units in a series. 
Example: The Dean, the Heads of Departments, and the Secretary 
have agreed to this. 


Capitalization. 


1. The first word in every sentence should begin with a capital. 
2. Proper nouns, titles, ete., should begin with a capital. 


Grammar. 


1. A verb should agree with its subject in person and number. 
Example: Every one of these problems is important. 

2. A pronoun should refer to an easily determinable antecedent. 
Example: Our students are interested in this subject. They have 

asked for further information regarding it. 

3. An adjective should not be used for an adverb. 
Example: He has done pretty well (not good) in his business. 

4. The principal parts of the verb should be used with care. Note 

especially the use of lie and lay, sit and set. 


Sentence Structure. 


1. Every sentence should express a complete thought. 
2. Two distinct sentences should not be separated by a comma. 
3. A subordinate clause or a dangling participial phrase should not 


be displayed as a sentence. 














THE ENGLISH DEPARTMENT. 513 


Example: (Wrong) There were few present. This being the result 
of the stormy weather. 
(Corrected) There were few present as a result of the stormy 
weather. 
4. Do not use a false compound sentence, where a complex sentence 
would better indicate relation of main and subordinate thoughts. 
Example: (Wrong) I got up late and so I didn’t get any breakfast. 
(Corrected) I got up so late that I didn’t get any breakfast. 


English. 

Any errors in the use of reputable idiom, the choice of the inappropri- 
ate word, or any other fault not otherwise indicated can be marked 
simply E. 


There will be some who will wish to review the mechanics of 
English composition or who will wish to have at hand for this 
work some convenient reference book. We would suggest that 
Wooley’s ‘‘ Handbook of Composition,’’ ‘‘The Century Hand- 
book,’’ or Smart’s ‘‘ Handbook of Effective Writing’’ are all 
usable books for this purpose. 

The plan we have outlined is open to many criticisms, but 
it is at least definite in its outlines and clear in its purpose. 
We should be glad if it would prove suggestive to some group 
of teachers somewhere who have determined to share their 
mutual responsibility in this matter of better habits of Eng- 
lish usage for their students. 








SECTIONS AND BRANCHES. 


The Case Branch of S. P. E. E. held its second meeting 
of the year 1925-26 at the Case Club on February 9, 1926. 
After a cafeteria supper, the meeting was opened by the 
President, Professor Anthony Jenkins. 
Minutes of the last meeting were read and approved. 
After the business meeting, Dean Focke was introduced as 
the speaker of the evening, his subject being a discussion of 
the lantern slides on Engineering Education, prepared by the 
Society for the Promotion of Engineering Education, sum- 
marizing the results of the survey of the Board of Investiga- 
tion and Codrdination. 
A short discussion followed the showing of the slides after 
which the meeting was adjourned. 
H. D. CHURCHILL, 
Secretary. 








